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ABSTRACT 
A fish counting weir was installed in the Pasagshak River during 2012 by Alaska Department of Fish and Game to 
enumerate sockeye salmon Oncorhynchus nerka escapement into Lake Rose Teed. Escapement was enumerated 
through a conventional wood tripod and aluminum panel weir daily from June 8 through August 15. The total 
estimated sockeye salmon escapement was 4,585 fish with peak passage occurring during late June and early July. 
Additionally, 25 pink salmon O. gorbuscha, and 125 chum salmon O. keta were counted through the weir. Sockeye 
salmon were sampled for age, sex, and length from an upstream trap built onto the weir and from the subsistence 
gillnet harvest. The average length of Pasagshak River sockeye salmon escapement was 533 mm and the dominant 
age class was age 1.3 (54.8%). The Pasagshak River sockeye salmon escapement consisted of approximately 54% 
females and 46% males. 

Key words: sockeye salmon, ASL, subsistence, Pasagshak River, Lake Rose Teed 

INTRODUCTION 
Pasagshak River, located on the Kodiak road system (Figures 1 and 2), has recently supported 
the largest sockeye salmon Oncorhynchus nerka subsistence fishery in the City of Kodiak Area  
(J. Shaker, Fish and Wildlife Technician III, ADF&G, Kodiak, unpublished data; Figures 3 
and 4). During the past two decades, subsistence harvest of Pasagshak River sockeye salmon has 
increased disproportionate to escapement (Figure 3). Previous escapement enumeration 
methodology provided only postseason estimates via aerial and foot surveys of the spawning 
grounds, making inseason subsistence and sport fisheries management difficult and refinement of 
an escapement goal for this stock problematic. A conventional wood tripod and aluminum picket 
weir was constructed near the outlet of the lake by the Alaska Department of Fish and Game 
(ADF&G) in 2011 and 2012 to provide timely and accurate escapement information to help 
maintain the sustainability of this salmon run important to subsistence and recreation. 

The Pasagshak River is located on the northeast side of Kodiak Island and is accessible by car 
from the city of Kodiak (Figure 1). Lake Rose Teed (formerly spelled Rose Tead), which drains 
into the Pasagshak River, is a small, shallow lake (0.94 km2; 2.1 m average depth). Prior to the 
1964 earthquake and subsequent tsunami, Lake Rose Teed had little salmon rearing habitat; 
however, the earthquake lowered the elevation of the lake, allowing nutrient rich marine water to 
enter the lake during high tide cycles, dramatically increasing the salmon rearing potential 
(Murray 1986). Pasagshak River State Recreational Site is the only designated park land outside 
of the immediate city area but still within the road system (Figure 2). The mouth of the 
Pasagshak River is also a prehistoric native settlement site (P. Saltonstall, Alutiiq Museum, 
personal communication). 

Since 1968, Pasagshak River sockeye salmon escapement had been estimated post-season using 
both aerial and foot surveys of the spawning grounds. Although annual survey counts have been 
highly variable, sockeye salmon production has generally increased since that time (Figure 3). 
The current escapement goal for Pasagshak River sockeye salmon is a lower-bound sustainable 
escapement goal of 3,000 fish (Nemeth et al. 2010). Prior to the weir, escapement estimates were 
not made until well after the fish escaped the subsistence, sport, and commercial fisheries. Since 
escapement estimates were not made inseason, no management action to regulate harvests was 
possible and overharvest could have occurred but not have been detected until any action was too 
late. 

Subsistence harvest of this salmon stock has been increasing since subsistence records were 
initiated in 1986. During 2008 and 2009 the Pasagshak River was the largest subsistence salmon 
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fishery in the Kodiak Management Area (Figure 4; J. Shaker, Fish and Wildlife Technician III, 
ADF&G, Kodiak, unpublished data; KMA). In 2010 and 2011, the Settler’s Cove put and take 
subsistence and personal use fishery near the Village of Port Lions received unexpectedly large 
runs and Pasagshak River fell to the second largest subsistence fishery in the KMA. During 
recent years, two other significant sockeye salmon runs near the City of Kodiak, Afognak and 
Buskin lakes, have experienced important reductions in run size, restricted fishing opportunities, 
and total subsistence fishing closures in some years (Baer et al. 2009; Dinnocenzo et al. 2009; 
Jackson et al. 2010). Such restrictions on those stocks can displace users to other systems 
(Magdanz et al. 2003), leading to concern that without a weir in place, Pasagshak River sockeye 
salmon will incur increased harvest pressure while ADF&G is unable to monitor escapement 
inseason. 

Timely inseason estimates of Pasagshak River sockeye salmon escapement were made during 
2011 and 2012 through installation of a weir near the outlet of Lake Rose Teed. Age, sex, and 
length (ASL) data was also collected with a trap attached to the upstream side of the weir. 

In addition to operating the weir, information on subsistence effort at the Pasagshak River was 
obtained through harvester interviews. ASL data from subsistence harvests was collected to 
augment ASL data obtained from the weir trap and provide valuable information on the harvest 
composition, size selectivity, and magnitude relative to escapement. 

METHODS 
The Pasagshak River weir was installed and fish tight on June 8, 2012, approximately 1 km 
downstream of the outlet of Lake Rose Teed, and escapement was enumerated through 
August 15. The gate to allow fish passage was opened daily, approximately every two to three 
hours between 7:00 AM and midnight. All species including sockeye, pink O. gorbuscha, chum 
salmon O. keta, and Dolly Varden Salvelinus malma were enumerated. 

During the high tidal cycles (with higher high tides of at least 9.3 ft), a strong upstream current 
took place at the weir location. With the knowledge gained from the 2011 season that weir 
panels had to be secured to the tripods with Telespar® and lagbolts, the weir was able to 
withstand those currents during 2012.  

ASL sampling from sockeye salmon caught in the fish trap was conducted with a weekly goal of 
240 fish. Ideally, 80 fish were sampled on Wednesday, Friday, and Monday of each statistical 
week. All scales, when possible, were collected from the preferred area of each fish following 
procedures outlined by the International North Pacific Fisheries Commission (INPFC 1963). The 
“preferred scale” (located on the left side of the fish, two rows above the lateral line on the 
diagonal from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin) was 
removed with forceps and mounted on a scale “gum” card. The sex and length of the fish (fish 
length in millimeters from mid eye to tail fork) was recorded to field computers and the data was 
downloaded to laptop computers daily. 

All scales collected were mounted on scale cards and impressions were made on cellulose acetate 
(Clutter and Whitesel 1956). Fish ages were assigned by examining scale impressions for annual 
growth increments using a microfiche reader fitted with a 48X lens following designation criteria 
established by Mosher (1968). Ages were entered directly into the salmon database using 
European notation (Koo 1962) where a decimal separates the number of winters spent in fresh 
water (after emergence) from the number of winters spent in salt water. 
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Peak subsistence effort (peak number of boats during the day) was estimated daily. Subsistence 
fishermen were interviewed approximately three times per week and ASL samples of their catch 
were taken. ADF&G technicians opportunistically contacted sockeye salmon subsistence 
fishermen on the fishing grounds in front of the Pasagshak River or at Pasagshak State 
Recreation Area boat landing. Following a set of brief introductory remarks by the technician, all 
subsistence users who agreed to be interviewed were asked a short series of questions to 
determine their level of effort at Pasagshak River (Appendix A). An effort was made to conduct 
interviews in a quantity proportional to subsistence effort. 

RESULTS 
The total sockeye salmon escapement through the Pasagshak River weir was 4,585 fish including 
97 jacks (fish measuring less than 400mm, mideye to tail fork; Table 1). In addition 25 pink 
salmon, and 122 chum salmon (Table 1) passed through the weir. An estimate of in-river fish 
was made immediately prior to pulling the weir on August 15 and was added to the last days’ 
count. The daily sockeye salmon escapement peaked from early to mid July, but a large 
proportion of the total escapement was limited to four or five single day peaks of escapement 
(Figures 5 and 6). In 2011, daily escapement was correlated with tidal cycles (Witteveen 2011), 
but this relationship was not apparent in 2012 (Figures 5 and 6). Sockeye salmon were often 
observed holding in various portions of the river for several days before they approached and 
passed through the weir. 

In contrast to last season when fish passage averaged over 100 fish per day during the last three 
days of weir operation, counts were fairly low prior to pulling the weir, so a formal post weir 
estimate that used recent escapement trends was not calculated for the 2012 season. 

Trapping fish at the weir for ASL samples proved to be difficult with lower escapement during 
2012. A total of 214 fish were sampled from the escapement during 2012 (Table 2). Early season 
fish were especially difficult to get into the trap, but sampling was quite successful from the 
subsistence fishery early in the season (Table 3), and thus the total run was well represented.  

The dominant age of Pasagshak River sockeye salmon escapement collected at the weir trap was 
age-1.3 fish which composed about 56.0% of the escapement (Table 2). Temporally, age-1.3 fish 
composition fluctuated throughout the run with age-0.2 and -0.3 fish increasing in proportion as 
the season went on. This was in opposition to the 2011 run during which the age 0.3 fish were 
dominant early in the run and decreased in proportion throughout the season. Age-1.1, -1.2, -2.1, 
-2.2, and -2.3 fish were also present. 

The age of fish collected from the subsistence fishery was similar to the escapement ages with 
age-1.3 fish dominating the catch (66.8%; Table 3). Since most of the subsistence harvest 
sampling was concentrated at the beginning of the run, temporal observations were difficult 
(Table 3). 

Pasagshak River sockeye salmon were large compared to other Kodiak Management Area 
sockeye salmon (Moore In prep) with an average length of 533 mm mid eye to tail fork from the 
escapement samples and an average length of 565 mm mid eye to tail fork from the subsistence 
samples (Tables 4 and 5). The overall unweighted KMA sockeye salmon average length was 516 
mm and Saltery River sockeye salmon were the only stock larger on average (543 mm) than 
Pasagshak (Moore In prep). 
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Subsistence effort levels increased markedly during late June and appeared to slowly trail off 
through July (Figure 7); however, the observation level during early July was poor. It was 
difficult to obtain significant amounts of subsistence harvest for sampling since most fishermen 
cleaned fish as they were caught, two to three at a time. Only 199 fish were sampled the whole 
season. As a result, the number of ASL samples collected was not in proportion to the number of 
fish harvested as specified in the operational plan. To increase subsistence sample size, 
technicians would have to spend larger portions of time at the areas that subsistence fishermen 
come to shore which would detract from the time they spend counting fish through the weir. The 
gear used was consistently 5-1/4” stretched mesh gillnet, which is typical of that used to target 
sockeye salmon. 

DISCUSSION 
Passage of sockeye salmon through the Pasagshak River occurred primarily during early July 
through mid July, later than most Kodiak area early sockeye salmon runs but earlier than most 
late sockeye salmon runs (Foster 2011). Daily escapement seemed to be less dependent on tidal 
cycle (Figure 5) than the 2011 season; however, it is difficult to find correlations with smaller 
escapement magnitude. The 2012 escapement of 4,488 sockeye salmon was markedly lower than 
the 2011 escapement of 13,319 fish (Witteveen 2011).  

Age composition of Pasagshak River sockeye salmon was primarily age-1.3, -0.2 and -0.3 fish. 
The high proportion of age-0.3 fish is not typical of most Kodiak area sockeye salmon systems 
(Foster 2011). Sockeye salmon systems within the Westward Region that typically produce age-
0 fish similar to the Pasagshak system are those with a significant estuarine environment, areas 
with significant marine nutrient input, or protected marine rearing environments such as Cinder 
and Ilnik rivers and Upper Station (Foster 2011; Moore 2011). 

Subsistence harvest effort appeared to peak in late June or early July with similar effort levels to 
2011. While subsistence harvest records are not available until after the season, anecdotal 
information collected from Pasagshak area residents suggest effort was significantly reduced 
from recent years. This is likely due to decent runs at Buskin and Afognak rivers and Settler’s 
Cove that may have dispersed a lot of the Kodiak area subsistence harvest compared to recent 
years.  

The similarity in size and age between the weir ASL samples and the catch ASL samples suggest 
very little selectivity is occurring in the subsistence fishery and that the bulk of the subsistence 
harvest is bound for Pasagshak River. Pasagshak River sockeye salmon are large compared with 
most Kodiak area fish (Foster 2011) and could be the largest sockeye salmon on Kodiak Island. 

With reliable escapement estimates provided by the weir along with reliable harvest estimates, a 
harvest rate for Pasagshak River sockeye salmon can be calculated for the first time. Sport and 
subsistence sockeye salmon harvest data is not available from 2012 yet; however, data from 
2011 recently became available. Sport harvest of Pasagshak fish from 2011 totaled 1,592 
sockeye salmon (ADF&G Sportfish Survey) and subsistence harvest was estimated at 5,352 
sockeye salmon (ADF&G subsistence database). Commercial salmon fishing effort in Pasagshak 
Bay was very low with only 11 sockeye salmon harvested and the harvest in the statistical area 
of the Outer Ugak Bay Section adjacent to Pasagshak was only 32 sockeye salmon. The stock 
composition of other adjacent fishing areas is unknown and therefore, the run sized and 
associated harvest rate is considered a minimum. The total estimated harvest was 6,987 sockeye 
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salmon. Summing the harvest with 2011 escapement of 13,402 sockeye salmon results in a total 
run estimate of 20,389 fish. The harvest rate is calculated as: 

            HR = h/r              (1) 
where 

HR= harvest rate 

h = harvest 

r = run. 

The harvest rate on Pasagshak River sockeye salmon by sport and subsistence fisheries was 
estimated at 0.35.  
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Table 1.–Daily and cumulative counts of salmon passage through the Pasagshak River weir, 2012. 

 
-continued- 

  

Number of Salmon
Sockeye Sockeye Sockeye Pink Chum

Date Adults Jacks Cumulative Pink Cumulative Chum Cumulative
8-Jun 0 0 0 0 0 0 0
9-Jun 0 0 0 0 0 0 0
10-Jun 3 0 3 0 0 0 0
11-Jun 0 0 3 0 0 0 0
12-Jun 2 1 6 0 0 0 0
13-Jun 0 0 6 0 0 0 0
14-Jun 1 0 7 0 0 0 0
15-Jun 4 1 12 0 0 0 0
16-Jun 30 1 43 0 0 0 0
17-Jun 1 0 44 0 0 0 0
18-Jun 4 0 48 0 0 0 0
19-Jun 94 2 144 0 0 0 0
20-Jun 0 0 144 0 0 0 0
21-Jun 48 6 198 0 0 0 0
22-Jun 98 1 297 0 0 0 0
23-Jun 0 0 297 0 0 0 0
24-Jun 5 0 302 0 0 0 0
25-Jun 121 5 428 0 0 0 0
26-Jun 22 0 450 0 0 0 0
27-Jun 188 5 643 0 0 0 0
28-Jun 49 1 693 0 0 0 0
29-Jun 10 0 703 0 0 0 0
30-Jun 11 0 714 0 0 0 0
1-Jul 70 4 788 0 0 0 0
2-Jul 0 0 788 0 0 0 0
3-Jul 1 0 789 0 0 0 0
4-Jul 67 4 860 0 0 0 0
5-Jul 14 0 874 0 0 0 0
6-Jul 448 15 1,337 0 0 0 0
7-Jul 242 2 1,581 0 0 0 0
8-Jul 16 0 1,597 0 0 0 0
9-Jul 22 1 1,620 0 0 0 0
10-Jul 19 1 1,640 0 0 0 0
11-Jul 324 17 1,981 0 0 0 0
12-Jul 37 1 2,019 0 0 0 0
13-Jul 2 1 2,022 0 0 0 0
14-Jul 0 0 2,022 0 0 0 0
15-Jul 40 0 2,062 1 1 2 2
16-Jul 110 0 2,172 1 2 0 2
17-Jul 35 0 2,207 0 2 0 2
18-Jul 395 7 2,609 0 2 0 2
19-Jul 356 0 2,965 1 3 0 2
20-Jul 91 5 3,061 0 3 4 6
21-Jul 2 1 3,064 0 3 0 6
22-Jul 0 0 3,064 0 3 0 6
23-Jul 1 0 3,065 0 3 0 6
24-Jul 164 2 3,231 1 4 2 8
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Table 1.–Page 2 of 2. 

 
 

Number of Salmon
Sockeye Sockeye Sockeye Pink Chum

Date Adults Jacks Cumulative Pink Cumulative Chum Cumulative
25-Jul 101 0 3,332 0 4 2 10
26-Jul 6 0 3,338 0 4 0 10
27-Jul 118 0 3,456 0 4 2 12
28-Jul 11 0 3,467 0 4 0 12
29-Jul 9 0 3,476 0 4 0 12
30-Jul 410 5 3,891 4 8 10 22
31-Jul 93 3 3,987 0 8 0 22
1-Aug 109 0 4,096 1 9 0 22
2-Aug 281 3 4,380 0 9 1 23
3-Aug 33 0 4,413 0 9 0 23
4-Aug 0 0 4,413 0 9 0 23
5-Aug 0 0 4,413 0 9 0 23
6-Aug 17 0 4,430 1 10 10 33
7-Aug 0 0 4,430 0 10 0 33
8-Aug 73 2 4,505 0 10 23 56
9-Aug 8 0 4,513 0 10 0 56
10-Aug 1 0 4,514 0 10 0 56
11-Aug 0 0 4,514 0 10 0 56
12-Aug 0 0 4,514 0 10 0 56
13-Aug 1 0 4,515 0 10 1 57
14-Aug 0 0 4,515 0 10 0 57
15-Aug 70 0 4,585 15 25 65 122
Total 4488 97 25 122
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Table 2.–Age composition of Pasagshak River sockeye salmon interpolated to escapement, 2012. 

 
 

  

Ages
Stat Week Sample Fish 0.2 0.3 1.1 1.2 1.3 2.1 2.2 2.3 Total Fish

24 0 Percent 0 0 0 0 100 0 0 0 100
6/7-6/13 Numbers 0 0 0 0 6 0 0 0 6

25 0 Percent 0 0 0 0 100 0 0 0 100
6/14-6/20 Numbers 0 0 0 0 138 0 0 0 138

26 1 Percent 0.0 2.0 0.0 0.7 97.3 0.0 0.0 0.0 100
6/21-6/27 Numbers 0 19 0 6 473 0 0 0 499

27 7 Percent 0.0 28.6 0.0 9.5 61.9 0.0 0.0 0.0 100
6/28-7/4 Numbers 0 64 0 21 132 0 0 0 217

28 22 Percent 26.6 22.6 0.0 13.5 36.5 0.0 0.8 0.0 100
7/5-7/11 Numbers 334 241 0 151 387 0 8 0 1,121

29 31 Percent 10.3 16.4 0.0 12.6 58.2 0.0 2.5 0.0 100
7/12-7/18 Numbers 61 97 0 76 384 0 13 0 631

30 69 Percent 14.8 12.9 0.0 10.8 61.2 0.0 0.4 0.0 100
7/19-7/25 Numbers 99 95 0 80 439 0 6 0 720

31 38 Percent 24.5 8.6 0.1 13.0 53.4 0.1 0.0 0.3 100
7/26-8/1 Numbers 197 61 1 102 400 1 0 2 764

32 46 Percent 29.6 5.1 1.7 18.3 40.2 1.7 0.0 3.5 100
8/2-8/8 Numbers 117 24 5 69 179 5 0 10 409

33 0 Percent 30.4 4.3 2.2 19.6 37.0 2.2 0.0 4.3 100
8/9-8/15 Numbers 24 3 2 16 30 2 0 3 80

Totals 214 Percent 18.2 13.2 0.2 11.4 56.0 0.2 0.6 0.3 100
Numbers 833 604 8 521 2,568 8 27 16 4,585
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Table 3.–Age composition of Pasagshak Bay subsistence sockeye salmon catch, 2012. 

 
  

       Ages
Stat Week 0.2 0.3 1.2 1.3 2.3 Total
26 (Jun 21 - Jun 27) Number 4 27 9 77 1 118

Percent 3.4 22.9 7.6 65.3 0.8

27 (Jun 28 - Jul 04) Number 5 12 2 36 2 57
Percent 8.8 21.1 3.5 63.2 3.5

29 (Jul 12 - Jul 18) Number 0 3 0 19 0 22
Percent 0.0 13.6 0.0 86.4 0.0

30 (Jul 19 - Jul 25) Number 1 1 2
Percent 50.0 0.0 0.0 50.0 0.0

Total: Number 10 42 11 133 3 199
Percent 5.0 21.1 5.5 66.8 1.5
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Table 4.–Age, sex, and length (mm) composition of Pasagshak River sockeye salmon escapement, 2012. 

 
  

Ages
0.2 0.3 1.2 1.3 2.2 Total

Mean Length, Females 467 527 494 536 471 518
Standard Error, Females 13 5 12 4 0 4
Range, Females 411–580 489–557 412–559 442–576 471–471 411–580
Sample Size, Females 13 16 12 49 1 91

Mean Length, Males 515 577 541 559 0 550
Standard Error, Males 12 9 16 5 0 5
Range, Males 438–592 531–609 489–598 442–613 438–613
Sample Size, Males 16 9 8 43 0 76

Mean Length 494 545 513 546 471 533
Standard Error 10 7 11 3 0 3
Range 411–592 489–609 412–598 442–613 471–471 411–613
Sample Size 29 25 20 92 1 167



 

 

13 

Table 5.–Age, sex, and length (mm) composition of Pasagshak Bay sockeye salmon catch, 2012. 

 
 
  

Ages
0.2 0.3 1.2 1.3 2.3 Total

Mean Length, Females 521 565 549 558 560 557
Standard Error, Females 7 6 48 6 15 7
Range, Females 508–532 535–592 501–596 275–609 545–574 275–609
Sample Size, Females 3 9 2 56 2 72

Mean Length, Males 535 576 533 573 621 569
Standard Error, Males 12.64 4.07 13.23 8.4 0 5.47
Range, Males 504–602 528–638 474–601 0–650 621–621 0–650
Sample Size, Males 7 33 9 77 1 127

Mean Length 531 573 536 567 580 565
Standard Error 9 4 13 5 22 4
Range 504–602 528–638 474–601 0–650 545–621 0–650
Sample Size 10 42 11 133 3 199



 

 

14 

 
Figure 1.–Map depicting Pasagshak Bay and Lake Rose Teed area on the Kodiak road system. 
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Figure 2.–Aerial view of Pasagshak River State Recreation Area. 
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Figure 3.–Historical estimated sockeye salmon escapement and sport and subsistence harvest at Pasagshak River. 
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Figure 4.–Historical sockeye salmon subsistence harvest estimates for four important subsistence systems near the City of Kodiak. 
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Figure 5.–Daily sockeye salmon passage through the Pasagshak River weir and the corresponding highest high tide of the day, 2012. 
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Figure 6.–Pasagshak River sockeye salmon cumulative escapement by day, 2012. 
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Figure 7.–Estimated daily subsistence fishing effort, measured by number of nets fishing, in Pasagshak Bay, 2011 and 2012. 
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APPENDIX A 



 

 

22 

Appendix A1.–Subsistence fishery interview form. 

 

Daily Pasagshak Subsistence Fishery Data Sheet

Date: Personnel:

Wx: 

Peak Estimate of Effort
(Units of gear/boats)

Fishermen Interviews

Mesh Number of Sockeye # Collected Card Fish
Fisherman Name (Optional) Number of Nets Size Hours Fished Salmon Caught For ASL # #

Mesh Number of Sockeye # Collected Card Fish
Fisherman Name (Optional) Number of Nets Size Hours Fished Salmon Caught For ASL # #

Mesh Number of Sockeye # Collected Card Fish
Fisherman Name (Optional) Number of Nets Size Hours Fished Salmon Caught For ASL # #

Mesh Number of Sockeye # Collected Card Fish
Fisherman Name (Optional) Number of Nets Size Hours Fished Salmon Caught For ASL # #

Mesh Number of Sockeye # Collected Card Fish
Fisherman Name (Optional) Number of Nets Size Hours Fished Salmon Caught For ASL # #

Mesh Number of Sockeye # Collected Card Fish
Fisherman Name (Optional) Number of Nets Size Hours Fished Salmon Caught For ASL # #
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